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There are 7 billion people on Earth, and that number is /
increasing every day — human influence on our planet is ever more
apparent. Changes to the natural world combined with growing human

demands threaten our health and safety, our national security, our economy |
and our quality of life. \
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USGS Science Mission Areas

Core Science Systems

Climate and Natural Hazards
Land Use Change Water

Energy and Minerals

Environmental Health

USGS Alaska Science Center: Changing Arctic Ecosystems Initiative
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OUTLINE:

= Future outlook (projections)

= Observational studies

Polar bears (USGS)

Humpback and beluga whale
Ringea and spotted seals (N
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Arctic marine mammals and climate change: impacts and resilience

% USGS Slide #4

4 Seaice

4 Benthic community
4 Human subsistence activities
+ Human commercial activities
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Ice-obligate species
Polar bear
Walrus
Bearded seal
Ringed seal

/ Ice-associated species

Harp seal
Hooded seal
Ribbon seal
Spotted seal

Beluga
Narwhal
Bowhead whale

Seasonally migrant species

Fin whale
Minke whale
Humpback whale
Gray whale
Killer whale

¥ Seaice
4 Pelagic community

¥ Human subsistence activities
4 Human commercial activities

Moore and Huntington, 2008. Ecol. Appl.




Future implications of sea ice loss depend on future levels of global emissions

Late-century 2091-2100
JUL AUG SEP OCT NOV DEC JAN
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http://alaska.usgs.gov/science/biology/habitat dynamics/sea ice future.ph
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Bayesian network models to infer future polar bear population status
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Greenhouse gas mitigation (MIT) can reduce sea-ice loss
and increase polar bear persistence

http://www.nature.com/nature/journal/v468/n7326/abs/nature09653.html
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Projected status of the Pacific walrus in the 215t century

A1B forcing
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Jay, et al. (2011) Polar Biol.
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USGS science staff:

Jodd Atweod, George Burner, Krstin' Simac,
Kanyn Roede; Antheny Pagano; Jeff;
Bromaghin; Lily:Peacock; Iy Donnelly,;
Steve Amstrup (retired)

Polar Bear Project website

Photo by Mike Lockhart, USGS
April 2008

USESISCIENCEStalis

Crrzlel Jzly, Tony Fisengzien, Weins Udsviz,
Nagzoezl Teylor, Szl Sonsinizlejsn, Sl
Sztitziilla, Willizien Sei

Pacitic Walrus Project website
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Tracking data are fundamental to understanding relationships with sea ice
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Tracking data are fundamental to understanding relatlonshlps with sea ice

T
160°W

500

Kilometers

160°W
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Polar bears must contend with vast areas of rapidly melting sea ice

A

Locations of individual ﬁ,a“b?rs e Locations of individual polar bears

300 depth contour S o 300 depth contour
Sea ice concentration (from University c™Bigmen) MODIS satellite image, 23 August 2008
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Long-distance movements to remain on the retreating ice pack

e
20

September 24,
— e
e

Individual polar bear locations less than 10 days old
Individual polar bear locations more than 14 days old

300 depth contour
Sea ice concentration (from University of Bremen)
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Long-distance movements by polar bears to remain on the retreating ice pack
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Modis Image: 22Aug08

From 20Aug08 to 25Aug08, 288.3 km at mean 2.5 km/h
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Adult female polar bear that swam continuously for 9 days and 687 km

Kilometers
120 240 360 480

Durner et al. (2011), Polar Biol.
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Odobenus rosmarus divergens
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Walrus areas of use in the Chukchi Sea during sparse sea ice cover
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Slide #20

Summer—fall walrus haul-outs 2007-2011
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Summer—fall walrus haul-outs are increasing in size and duration
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Disturbances at haul-outs are sometimes fatal
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Foraging from land haul-outs is less efficient than from sea ice

o

l

c Coastal long

|

W Foraging M Not Foraging M Resting
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Agencies and institutions involved in Arctic marine
ecological research (an incomplete list)

Polar Science Center

Bureau of Ocean Enercy Manacement 4

AIR < SEA °* ICE

ZUSGS

science for a changing world

w5
a Slide #24 th Symposium on the Impacts of an Ice-Diminishing Arctic on Naval an aritime Operations July 14-16,
’4USGS 6th S i he I f an Ice-Diminishing Arcti Naval and Maritime O i July 14-16, 2015



Core-use areas used by bowhead whales, 2006—2012

160°E 170°E

Density of bowhead locations
(May 2006-Dec 2012)

B 25%

Cape
' Bathurst

Core-use areas:
. Cape Bathurst
. Tuktoyaktuk Shelf
. Point Barrow
. Northern Chukotka/Bering Strait
. Anadyr Strait
. Gulf of Anadyr
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Eastern Chukchi beluga whales, 1998 — 2008

150°E 170°E 180" 170°W 150°W 130°W 120°W  110°W

7

Sex/age

o AdultF

o Immature F
e AdultM

e Immature M

http://pubs.aina.ucalgary.ca/arctic/Arctic66-4-389.pdf
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Ringed seals tagged during summer near Barrow

Image IBCAG,
Image U'S" GeologicallSurvey: K
Image|Landsat \
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Spotted seals tagged during summer near Barrow
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